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(54) ROLLING BEARING 

(57)Abstract: 

PURPOSE: To improve grinding efficiency and rolling fatigue life by using alloy steel of specific 
carbon content as the raw material, and respectively specifying the carbon concentration, the 
nitrogen concentration, and the nitrogen gradient of a surface layer of at least one of finished 
goods such as an outer ring, an inner ring, and rolling bodies, when the raw material is treated 
with a prescribed process so as to form a bearing. 

CONSTITUTION: Alloy steel containing carbon in the range over 0. 1 weight % and under 1.2 
weight % is used as raw material, and after carbonitriding treatment and hardening heat 
treatment, the grinding allowance part is grindingly finished so as to form a rolling bearing. At 
this time, at least one of finished goods such as an outer ring, an inner ring, and rolling bodies is 
set so that in the surface layer the carbon concentration is over 0.9 weight % and under 1 .6 
weight %, the nitrogen concentration is over 0.05 weight % and under 0.3 weight %, and the 
nitrogen gradient is under 0.5 weight %/mm. 
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8 0 0-8 6 o^ofiSHF^^jaST-SR^k: 
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[0 0 0 4] 4*11808 6 4 - 5 5 4 2 3 »43t«^BB 

(7)^ft, (vr vol%) , RU^K 

[0 0 0 5] Lj&>Ufe#fc. tfrlB#^9g6 2- 2 4 4 9 
9*^«*1*B 3 F2-3 4 7 6 6^»[:^*ntV^ 

BSttiSWiRtWgnftoWttdSiSTU, «»»*l::#l9ET 
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[0 0 0 6] £fc. ffiffi^BBBB6 4-5 5 4 2 

«Bri— .xt"^ hl:J:!)*B«^ltTL 
ifl t-xftY hi (vr vol*) <tg®Sf£ (Hv) fco 

[0007] ^:t\ ^mmmxte, fc&y$&%:<Dmtf 

^Iil:^lt6^f t-^ft^f hi ( v r vol%) t 
HmSs!£ (Hv) toMWHftfcJL^rtiU ££>(c, 

[0 0 0 8] £ 6 Iw. ^fH^F 3- 2 4 2 5 8 *^«^BB 
20 ^SftT^S «fc 5 i-> S^S!5p p n^7 5 0-8 0 0% 
iUttH'rSS&a&tt LfcSL 9 0 0°C£X±<DW,£X 

mfe&m&fto, *fc»4, 8oota±^iis.-ca«a 

[0 0 0 9] 

30 *C5e* J 9*fitt, a** — »W*«ait«i:»t><x-C 

t^5 6 5 0-9 o o < ca*©«*-e*Ka{b« ! a«!E^iB 
ixfca*tf!)«#^ ± 9 , iiiifittwtt^^i 
[ooio] ^3t, «riB«Kaft«!3i^aK«f3itt, a 
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[0012] 

^©jfis:CO^p n n(D/>7i< t t — Oft ^®J1C0K*» ^ 

0. 9lt%^±lol. 6«%J£JtT, 
^B*»a* s , 0. 0 5it%^ilo0. 3%J^T. 

[0 0 13] fiU #3£W(-*3^T, ^®JI<hl*. EFBij 
« <o ^n D p^ B ^ <b ^rA/frl£ * # ft ± t ft 5 KibftiEfi 
Da^)2%i:»^fJ (J^m> r2%Daf$J 

5»s*fi)os*»« (ss%) *>»b«>«* (fia% 
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[0 0 14] MRSftafcttSH:* 9 0 0t^i^6il 
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[0 0 15] 
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So 

[0016] ^p D p(D^®/llc: x SSI 4: 0.05 

[0017] r*w«»^K**** ; o . i mm%& 
iioi. 2fia%j^TJ mt>*9ib&Lb isT&mtmz 

(HRC6 0W) *nZ>tctbl^L ^R6^9«S© 
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[0018] — atriB5RWo^«<7)KiR^^r**5 1 . 
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«fb«* s iB* t4ot^7 5'^ 5 4C, K) l^go^ 

[0 0 19] ftot, WSaottJrttifcO. IS 
; 0. 3SS%^TJI -«ft<c«a««t» 

^t^5 6 5 0 — 9 o'o^casoiaa-cRKHfcMia 

5, »Slitttt*B*«ttMSHJ:l:iRl±U W»J 

[0020] r ^ *k »^s^b«f3£&tj«^!n*Q!att 
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[0021] (is^fc) s KS^btts&uqRfbiRMa 

ft) fcMLfc. ^Tl^-r*#T-ffo 

[0 0 2 2] (*«=) 
51^& WA 10 0 

W^i^i^laS^ 2800-3000 m/m i n 

[0023] H9^&, WHiJ*ft»<DB**«-*3&s, 
0. 3SS%£JLTT*foSfcs K^**-eoWfiU«S#;fc 

n?t 0 i^i^ aKSftftyiRowibjR^aftowBij 
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lAi ; «»tt + U: 3 0 0 p P m 
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I&Wl 7 0-8 0t 

tetbfrlE^D a 2 0mm (2%Da=0. 4m 
m) 

Pmax (ME) 2 5 0 OMP a 
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fata i 3 o~i 4 ot: 

[0 0 3 1 ] Ell li^> '2%Da8SfT?Ol*ftt* 
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U5:l:Wt-#5, stills 2*o@S^J£t^J: 
9. ttR UftttttJWIWIllKiftfti+^lift 5 i t dst? 

■2te^iztox-hz>o £*>i-, mi 2frbs a#. tts^ 5 
[0032] ^ n n p (^^m^ (^^tt 5 mm^m 

50 1>K 0. 3lt%^i^6fy^UH, *TK««»b«!! 
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[0033] T^A&xsm^tm^ifi. o. sit 

%/mmKTJ 5FBiHkftaJ^>e*****rO. 3fifi% 
EA T fc» 6 ft t> <om vtT 5 »ft««K{bfft*a SrfT 5 

Sift (#1^1*1) <D«£*|p]fc:fcl*5«*4DE 

So 

[0 0 3 4] 0 7 11, ^a a p|IMJit^^^SB^, SfH'J 

-To 0 7^b> ^/£p p nSBBc9g**JEJ& s 0. 5fifi% 

*%fci«*.-CU*5ci:*ssl»l-e#5. 8ot; ^p p p 
«BOK*43E4:0. 5fi*%/min«TtPfi^Lfc. 

[0 0 3 5] *ffl(D»l|g^*3^TH:, WJJfcftlS 

CO^-afi-e^s 0. 3fifi%^j»^T*3»9, 
V^fc* ^Slfp*lBJB^»»4gia*, 0. 511%/m 
xnKTfcttStOWfcS (S»t5«2#I) o U^L 
ft^b, C^btt, ^H£^p p p^®Ji^^-a^S^o 
^T<0*M** BP*), 05-0. 3lt%(7) 

ft#«r«fcS4^ (2%Da«S-e, 0. 0 5lt%* 

[0036] /^ffi^tts^ds^T, wmatta 
be*)****** 5 , o. o5-o. 3MM%^mtc-r 

fctf)j&sfe£ («4t5*l#I) o Lj&*Lttd*b* Ctt 

[0 0 3 7] *3SMtC«5«l«!;3®*&twO^T^ 

±1-*B«TC* hi (vr vol%) &m 

MfcHpt <«*.tf* 25-45vol%) fcU 

[0 0 3 8] L^L&^b, MEftAixaS*:iB<i"* 

^bVv**\zmm&&rtiku&&&<tev. Mb 
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1 9 6 2*fM&fT) IS 9 1 JCE«, ws^s 

[0 0 4 2] L^U<t*Sb. *»WC«-5*Kafc«3a 
■Ctt, 9 0 Ot^rSi^MTf ^lttl^ff5 
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lloo. 3lt%OT^ii^^:^Et^:l 

****#*L<*<fcoTL4v\ WIWiDXttfeifiT 
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[0 0 4 5] 9 0 CCtax-SfflK-CSKai 

[0 0 4 6] f9 o oraT^aa-eaiKWkayifttf 
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[0 0 4 8] ttKfiti/h^ottST*)^ 

T9 o o < ceLT©awx?««a^bteafciT. 9 

o or^rS^^^xg^g^s^fi 1 ?? J 
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d^ib, **DOjggea<ttoa(i, 8 5 0t:Wlo9 0 0 
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70 fe* .Ai (7 2 3t) JEATIw&ff 

[0 0 5 1 ] fiU SbJ-*«-O«***S0. 5fiS% 

^tl^tOt, = *h±, j^^fi^o. 5fifi%J[^T^ 
**»6«=P««*:TrfT (Ai K«ACJL±) ^b^i/ 

[0052] <c*3, *»wi^*5^t, mmm$ tn, 
<r> ^p p p^® & h *> z> m mm s * t-co * t % 

"jE6i-^5«S (2%Dai^) *Ttr^5. 
[ 0 0 5 3 ] 

5 0 iLT, 5i«J3a«£« (SCR 4 4 

0. S CR 4 2 0) % (SUJ 2) ^r^^ N rtb 

[oo54] r^^Aj in i m^-r J: ^ ^ 9 4 

0-9 6 0tt% 5«PBI, Rx^Mf, iVJy 
40 ^^^=0: 3~0. 7% 7^^7^=3-10 

St^8 4 0-8 6 0tf3 0»IB«#Ufc«, ^A^X 
(^{b^^tM) ^:fTl/\ *V^T% 1 6 0-2 0 0tT*2 

[ 0 0 5 5 ] [T^SBJ ?ag9 2 0-9 4 0tT\ 5 

Rx^#i^T\ xyy y f^=0. 3- 
0, 7% % 7y*=7^=3-10%Oft#-egRI 

\t%±m*ftitz-'&, MtaK-r-a^L, fo^8 4o-8 

50 ff^\ &^T\ 1 6 0-2 0 0tt'2«ffflffiILS:ff 
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[ 0 0 5 6] ttMBiSBXj El4l^i-J:5i^, 9 20 
#*=0. 3-0. 7% 7^^7^=3-10% 

<o*ft=-e*K»b«ya*:ff-3fe«, 8 4o-8 6o<cx 

3 O^BBflMSUfcflL ^A^t («<bSfe«i3S) fcfft\ & 
1>X\ 16 0-2 0 0tT'2^«IL^ff5o 

[0 0 5 7 ] irfftMac J 0 2 ii^tJ: 5 tw, MS 8 7 
0 — 8 9 0t;X\. 4B#RB % R x#*#B&X\ 
^^^=0. 3 — 0. 7%. 7^-7^=3-10 

^0«»«)*fcffJtU l«FBDff 5. 

^M£X&#rU &l^X, 8 4 0-8 6 0tT'3 0 
5MB«#LfcfL &A*u (8Mt;?!&*QfS) Srffv\ »^ 
X% 1 6 0-2 0 0"C-e2l*PiBlftSIUtrtf5. 
[ 0 0 5 8 ] ITSfttoSDj El 3 ICtf-T £ 5 l-x MS 8 7 
0-8 9 0tt\ 3*SFW X Rx#xf£H^X\ 
^#*=0. 3-0. 7% 7^^7=3-10 

4 0-9 6 0 t CCML, 2WiB««Bfb*JB«rfT^ 

^M£X#C?$U 8 4 0-8 6 0tT* 

3 0$MW««Lfc«. iAix (SMM * 
l^X\ 1 6 0-2 0 0tT2^SiL^tT9o 

[0 0 5 9] r«lEj^S8 4 0-8 6 0tT\ 5 
B#Mv Rk^#I^T\ xyy ^^^^=0. 3- 
0. 7% 7^7^=3-10%^frtgSi 
flS»3S*:fTofcflL Si&SXWfrU #C^X. 8 4 0- 
8 6 0tt3 0»IB«»Ufc*, JftAft (WbSMQfS) 
S:m\ #^T\ 1 6 0-2 0 0tt2«IlW 
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8 6 0^3 0»H«»lfcl (BMtfR*oa) 
fcfrv\ 1 6 0-2 0 0*0^2 WIB«6HLS:fT 

[ 0 0 6 1 ] ITfRAQfSGj MS 8 7 0-8 9 0rX\ 5 
70 B*Pfl x Rx#*#B$aX% xy!)yf#^=0. 3- 
0. 7% s 7^-7#*=3-l 0%O&#Xg^S 

it^min^tz^ u fti^, 8 4 0- 

8 e ott*3 o#no«wut»x «Att (sfcHMoa) 

[ 0 0 6 2] MIHJ ^l9 2 0-9 4 0tt\ 5 

^X% 8 4 0-8 6 0tt3 05MH««Lfc«L mxtl 
(mkf&t&M) SrfTl/\ &^X. 1 6 0-2 0 0^X2 

ITift«aAXj MS 9 8 0-9 9 Ott, 5B#Wh R x 
#*3£H*LX\ ^>-ys/^^f^=0. 3-0. 7%. 7 
>-^e~7;tf*=3-i 0%o^-ea6tajb:toaS:fto 
U ft^t8 4 0-8 6 0tt3 0 

X, 1 6 0-2 0 0tt2«IUlT5o 
[0 0 6 3] 
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5fiS%/mm£JLTT-t, WWJttftWoa***"*^, 
0. 3SS:%^±lHl^), (EdsUfW^tSv^o (ifcK^J 
2 7, 2 8) dSfe5* S x 2%Da«c5 0S3B 

^a^S^, 0. 0 5lt%H'JoTI/^ 0 iPo,.^ 

40 [0073] ejL±oig*^e>x aRWb*oaawR<bi» 
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[0077] 4*3. *HH6«-et*. ^MSx F*l*t, ^®3# 

[ 0 0 7 8] 

H-e**U io, li^rO. 0 5ft%^±lo0. 
3Ii%KTo(BlT-tf ttfeSfcfex SWBWfl'Jttft 



(10) *?M¥6 - 3 4 1 4 4 1 

■Ian ^aw^sjitw^ttsfRaaoiatfjiHfc^-f 
io [E2] *¥£w<Dmmm\z&z&Mm<Dffi.jgmm&7F-t 

[03] *»M^lll6«t-«SI»^^M«K*^1- 
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